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(57) ABSTRACT

A user of a first mobile station, which 1s lost either 1n silent
mode or switch-off mode may send a ‘Find-Me’ message to
the first mobile station from a second mobile station. The first
mobile station, after recerving the ‘Find-Me” message, may
power-on the first mobile station enabling the first mobile
station to recerve voice call and messages. Also, if the first
mobile station 1s 1n silent mode, the first mobile station may
change the profile of the first mobile station from a silent to a
regular-noisy mode. The user of first mobile station may
call-up the first mobile station and identifies the location of
the first mobile station by tracking the ringing sound. The first
mobile station may send a location message to the second
mobile station 1n response to receiving the ‘Find-Me’ mes-
sage that may be used to identily the location of the first
mobile station.
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IDENTIFYING THE LOCATION OF MOBILE
STATIONS

BACKGROUND

A mobile network may comprise a plurality of mobile
stations (’cell phones) used by the users to communicate. For
example, a first user may communicate with a second user
using voice communication (speech) and text messaging
(short message service, SMS) features supported by the cell
phones. However, the users may lose their cell phones or
forget the location 1 which the cell phone 1s placed. For
example, the first user may call his/her cell phone and based
on the ringing sound generated by the cell phone, the first user
may determine the physical location of the cell phone. How-
ever, while the cell phone 1s lost, if the cell phone 1s ‘turned-
off” mode or ‘silent mode’, 1t may be difficult for the first user
to determine the physical location of the cell phone.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention described herein is illustrated by way of
example and not by way of limitation 1n the accompanying
figures. For simplicity and clanty of illustration, elements
illustrated 1n the figures are not necessarily drawn to scale.
For example, the dimensions of some elements may be exag-
gerated relative to other elements for clarity. Further, where
considered appropriate, reference labels have been repeated
among the figures to indicate corresponding or analogous
clements.

FIG. 1 1llustrates a mobile network environment 100,
including one or more mobile stations, which support 1denti-
tying location of the mobile stations according to one
embodiment.

FIG. 2 1s a block diagram of a mobile station supporting
identification of the location of the mobile station 1n one
embodiment.

FIG. 3 1s a flow-chart illustrating the mobile station in
which a identifying the location of the mobile station 1s per-
formed according to one embodiment.

DETAILED DESCRIPTION

The following description describes embodiments of a
mobile station whose location can be 1dentified, while 1t 1s lost
in switched-ofl or silent mode. In the following description,
numerous specific details such as logic implementations,
resource partitioning, or sharing, or duplication implementa-
tions, types and interrelationships of system components, and
logic partitioning or itegration choices are set forth 1n order
to provide a more thorough understanding of the present
invention. It will be appreciated, however, by one skilled 1n
the art that the invention may be practiced without such spe-
cific details. In other instances, control structures, gate level
circuits, and full software istruction sequences have not
been shown 1n detail i order not to obscure the mvention.
Those of ordinary skill 1n the art, with the included descrip-
tions, will be able to implement appropriate functionality
without undue experimentation.

References 1n the specification to “one embodiment”, “an
embodiment”, “an example embodiment™, indicate that the
embodiment described may include a particular feature,
structure, or characteristic, but every embodiment may not
necessarily include the particular feature, structure, or char-
acteristic. Moreover, such phrases are not necessarily refer-
ring to the same embodiment. Further, when a particular

feature, structure, or characteristic 1s described 1n connection
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with an embodiment, 1t 1s submitted that it 1s within the
knowledge of one skilled in the art to affect such feature,
structure, or characteristic in connection with other embodi-
ments whether or not explicitly described.

Embodiments of the invention may be implemented 1n
hardware, firmware, software, or any combination thereof.
Embodiments of the imnvention may also be implemented as
mstructions stored on a machine-readable medium, which
may be read and executed by one or more processors. A
machine-readable medium may include any mechanism for
storing or transmitting information 1n a form readable by a
machine (e.g., a computing device).

For example, a machine-readable medium may include
read only memory (ROM); random access memory (RAM);
magnetic disk storage media; optical storage media; flash
memory devices; electrical, optical, acoustical or other forms
ol propagated signals (e.g., carrier waves, inirared signals,
and digital signals). Further, firmware, software, routines,
and instructions may be described herein as performing cer-
tain actions. However, 1t should be appreciated that such
descriptions are merely for convenience and that such actions
in fact result from computing devices, processors, controllers,
and other devices executing the firmware, software, routines,
and instructions.

A mobile network environment 100 including one or more
mobile stations, which may support identifying the location
ol the mobile stations 1n accordance with one embodiment 1s
illustrated 1n FIG. 1. In one embodiment, the mobile network
100 may comprise mobile stations (MS) 110-1 to 110-K, base
stations 130-1 and 130-2, mobile switching stations (MSC)
150-1 and 150-2, short message service centers (SMSC)
170-1 and 170-2, and a network 190.

In one embodiment, the mobile station (MS) 110-1 to
110-K may support voice and text commumication for the
users ol the mobile stations (MS) 110 to communicate with
other users, even while the users are on the move. In one
embodiment, the mobile stations (MS) 110 may include cell
phones, laptop computers, personal digital assistants (PDAs),
mobile internet devices (MIDs), and such other similar
devices. In one embodiment, the user of the mobile station
MS 110-2 may lose the mobile station MS 110-2, while the
mobile station MS 110-2 1s 1n switched off or silent mode.

In one embodiment, the user may send a text message such
as a ‘Find-Me’ message to the mobile station MS 110-2 using
other mobile station MS 110-K. In one embodiment, if the
mobile station MS 110-2 1s 1n switched-off mode, the MS
110-2, in response to receiving the ‘Find-Me’ message, may
power-on the components of the MS 110-2 such that the
mobile station MS 110-2 may receive voice call and text
messages. In one embodiment, the user of mobile station MS
110-2 may call-up the MS 110-2 using the mobile station MS
110-K. In one embodiment, the user of the MS 110-2 may
call-up the MS 110-2 after sending the ‘Find-Me” message
from the mobile station MS 110-K. In one embodiment, the
user of MS 110-2 may 1dentify the location of the MS 110-2
by tracking the ringing sound of the mobile station MS 110-2.

In one embodiment, 1f the mobile station MS 110-2 1s 1n
silent mode, the mobile station MS 110-2 may change the
profile of the mobile station MS 110-2 from a silent mode to
a regular-noisy mode. In one embodiment, the user may call
the MS 110-2 after sending the ‘Find-Me’ message from the
mobile station MS 110-K and identify the location of the MS
110-2 by tracking the ringing sound of the MS 110-2. In yet
other embodiment, the MS 110-2 may send a location mes-
sage to the mobile station MS 110-K 1n response to receiving,
the ‘Find-Me” message. In one embodiment, the location
message sent by the mobile station MS 110-2 may include the
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coordinate values, which may be used to 1dentify the location
of the mobile station MS 110-2.

In one embodiment, the base station BS 130-1 may receive
the voice and message data from the mobile stations MS 110
(e.g., 110-K) and may send the data packets to the mobile
switching center MSC 150-1. In one embodiment, the base
station 130-1 may also transmit packets to the MS 110 (e.g.,
MS 110-2) that are recerved from the mobile stations such as
MS 110-K. In one embodiment, the base stations 130 may
comprise transceivers for transmitting and recerving the data
units. In one embodiment, the base stations 130 may support
standards such as global system for mobile (GSM), general
packet radio system (GPRS).

In one embodiment, the mobile switching center (MSC)
150 may handle voice calls, text messages (SMS message),
and other data services such as conference calls and circuit
switched data. In one embodiment, the MSC 150 may per-
form set-up and release end-to-end connection, handle mobil-
ity, hand-off requirements, and billing services. In one
embodiment, the MSC 150-2 may receive the ‘Find-Me’
message from the base station 130-2 and may forward the
‘Find-Me’” message to the SMSC 170-2.

In one embodiment, the short message servicing center
(SMSC) 170 (e.g., SMSC 170-2) may receive a text message
such as the ‘Find-Me” message from one mobile station 110
(e.g., MS 110-K) and may forward the text message to other
mobile station 110 (e.g., MS 110-2) via the network 190. In
one embodiment, the SMSC 170 may store the incoming
message and deliver the incoming message on to a destination
mobile station while the destination mobile station 1s avail-
able. In one embodiment, the SMSC 170 may attempt a
known number of times to deliver the message to the desti-
nation mobile station. In one embodiment, the SMSC 170
may include store-and-forward operation.

In one embodiment, the network 190 may comprise
switches, routers, bridges, and such other similar devices to
route the voice and data units from the sender to the receiver.
In one embodiment, the network 190 may support wireless
technologies such as IEEE® 802.11a, IEEE® 802.11g,
WiMax, and such other similar wireless technologies. In one
embodiment, the network 190 may receive the ‘Find-Me’
message forwarded by the SMSC 170-2 and may route the
‘Find-Me’ message to the SMSC 170-1.

FIG. 2 1llustrates a block diagram of a mobile station sup-
porting 1dentification of the location of the mobile station in
one embodiment. In one embodiment, the mobile station MS
110-2 may comprise an interface 210, a parser 230, a process-
ing unit 250, an identification logic 270, a power logic 280,
and a memory 290.

In one embodiment, the interface 210 may comprise a user
interface 215 and an air interface 220. In one embodiment, the
user interface 215 may comprise a key pad, microphone,
camera, and such other similar devices, which may allow the
user to send voice call and text messages. In one embodiment,
user may use the key pad to key-in the message or call-up a
number, which 1dentifies the other mobile station 110.

In one embodiment, the air interface 220 may be used to
send and recetve voice calls and messages between the mobile
stations MS 110 over the air interface. In one embodiment,
the air interface 220 may comprise antennas, signal condi-
tioming, and such other units to support transfer of messages
and voice calls between the mobile stations MS 110. In one
embodiment, the air interface 220 may receive the ‘Find-Me’
message and forward the ‘Find-Me’ message to the parser
230. In response to forwarding the Find-me message, the air
interface 220 may receive a ‘location message’ from the pro-
cessing unit 250 and may forward the ‘location message’ over

10

15

20

25

30

35

40

45

50

55

60

65

4

the air medium that may reach the mobile station from which
the ‘Find-Me” message was recerved.

In one embodiment, the parser 230 may check i a message
received 1s a ‘Find-Me’” message and may forward the “Find-
Me’ message to the identification logic 270. In one embodi-
ment, the parser 230 may forward the message to the process-
ing unit 250 11 the message 1s nota ‘Find-Me” message. In one
embodiment, the parser 230 may parse the message to check
the presence of the string “Find-Me”.

In one embodiment, the processing unit 250 may comprise
a processor 252, a profiles manager 256, and a location man-
ager 258. In one embodiment, the processor 252 may power-
ON 1n response to receiving a ‘power signal” from the power
logic 280. In one embodiment, the processor 252 may con-
figure the profiles manager 256 1n response to receiving a
‘change profile’ signal from the 1dentification logic 280. In
one embodiment, the processor 252 may change the ring tone
from silent, or meeting, or vibration mode to a regular-nosiy
mode.

In one embodiment, the user of the mobile station 110-2
may have created one or more profiles and the processor 2352
may 1nstruct the profiles manager 256 by sending a ‘select
regular profile’ signal. In one embodiment, the profiles man-
ager 256 may deselect the ‘silent’, or ‘meetings’ profile and
select a ‘regular-noisy’ profile in response to receiving the
‘select regular profile’ signal. In one embodiment, the ringing
tone of the regular-noisy profile may be set equal to a noisy
mode by the user before the mobile station MS 110-2 15 lost.
In one embodiment, the profiles, messages, and other soft-
ware programs may be stored in the memory 290.

In one embodiment, the processor 252 may recetve coor-
dinate values from which the location of the mobile station
110-2. In one embodiment, the processor 252 may receive the
coordinate values 1n response to sending a location retrieve
signal to the location manager 258. In one embodiment, the
processor 252 may generate the location message and send
the location message to the interface 210. In one embodiment,
the location manager 258 may be enabled with global posi-
tioning system (GPS) and the location manager 2358 generate
the coordinate values based on the data provided by the GPS
system.

In one embodiment, the identification logic 270 may send
a ‘power-on’ signal to the power logic 280 in response to
receiving the ‘Find-Me” message from the parser 230. In one
embodiment, the 1dentification logic 270 may wait until the
processing unit 250 1s powered ON and may then send the
‘change profile’ signal to the processing unit 250. In one
embodiment, the identification logic 270 may wake-up from
the sleep mode in response to receiving the “Find-Me” mes-
sage and be 1n sleep-mode otherwise. Such an approach may
CONSErve power.

In one embodiment, the power logic 280 may generate the
‘power signal’ 1n response to recerving the ‘power-on’ signal
from the identification logic 270. In one embodiment, the
power logic 280 may send the ‘power signal’ to the processing
umt 250, which may switch on the power to the processing
unit 250.

FIG. 3 1s a flow-chart illustrating the mobile station 1n
which a 1dentifying the location of the mobile station 1s per-
tformed according to one embodiment. In block 310, the user
of the first mobile station may determine if the first mobile
station 1s lost while the MS 110-2 was 1n switch-OFF or silent
mode. Control passes to block 315 11 the first mobile station 1s
not lost and to block 320 if the first mobile station 1s lost while
the MS 110-2 was 1n switch-OFF or silent mode. In one
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embodiment, the user of the mobile station MS 110-2 may
determine 1f the MS 110-2 1s lost while the MS 110-2 was 1n
switch-OFF or silent mode.
In block 315, the first mobile station MS 110-2 continues to
operate 1n regular mode. In block 320, the user may use a
second mobile station MS 110-K to send a “Find-Me” mes-
sage to the first mobile station MS 110-2.
In block 330, the first mobile station MS 110-2 may receive
the “Find-Me” message. In one embodiment, the air interface
220 may receive the “Find-Me” message and send the “Find-
Me” message to the parser 230, which in turn would parse the
message and send the “Find-Me” message to the 1dentifica-
tion unit 270 on detecting the presence of the string “Find-
Me” 1n the “Find-Me” message.
In block 340, the 1dentification logic 270 of the first mobile
station MS 110-2 may determine if the mobile station MS
110-2 15 1 switched-OFF mode and control passes to block
350 11 the identification logic 270 detects that the first mobile
station MS 110-2 1s 1n switched OFF mode and to block 360
if the first mobile station MS 110-2 is not 1n switch-OFF
mode.
In block 350, the identification logic 270 of the first mobile
station MS 110-2 may 1nitiate the power logic 280 to power
on the processing unit 250. In one embodiment, the 1dentifi-
cation logic 270 may send the ‘power-on’ signal to the power
logic 280. The power logic 280 may power-on the processing
unit 250 1n response to receiving the ‘power signal” from the
identification logic 270.
In block 360, the profiles manager 256 may change the
profile of the first mobile station MS 110-2 from the silent or
meeting mode to the regular noisy mode 1in response to receiv-
ing the ‘select regular profile’ signal from the processor 252.
In one embodiment, the processor 2352 may generate the
‘select regular profile’ signal 1n response to receiving the
‘change profile’ signal from the 1dentification logic 270.
In block 370, the location manager 2358 may check 11 the
first mobile station MS 110-2 1s GPS enabled and control
passes to block 380 if the first mobile station MS 110-2 1s GPS
enabled and the process ends otherwise.
In block 380, the processor 252 may retrieve the location
details from the location manager 258 and may generate the
location message comprising the location details. In one
embodiment, the processor 252 may send the location mes-
sage to the second mobile station MS 110-K.
Certain features of the invention have been described with
reference to example embodiments. However, the description
1s not mtended to be construed in a limiting sense. Various
modifications of the example embodiments, as well as other
embodiments of the invention, which are apparent to persons
skilled in the art to which the invention pertains are deemed to
lie within the spirit and scope of the mvention.
What 1s claimed 1s:
1. A method comprising: receiving a text message 1n a first
mobile station, wherein the text message 1s sent from a second
mobile station, changing profile of the first mobile station to
a regular mode, wherein changing profile to the regular mode
1s performed i1f the text message includes an identifiable
string, and 1dentifying the location of the first mobile station,
wherein the location of the first mobile station 1s identified by
tracking the ringing sound
generated by the first mobile station 1n response to receiv-
ing a voice call from the second mobile station,

generating a location message mcluding location coordi-
nates of the first mobile station 1n response to recerving,
the text message,

sending the location message to the second mobile station,

and 1dentifying the location of the first mobile station

10

15

20

25

30

35

40

45

50

55

60

65

6

using the location coordinates included 1n the location
message sent to the second mobile station.

2. The method of claim 1, wherein the first mobile station
1s 1n a silent mode belfore recerving the text message.

3. The method of claim 1, wherein the first mobile station
1s 1n a switched off mode before recerving the text message.

4. The method of claim 3, wherein the profile of the first
mobile station 1s changed to the regular mode after switching
on the first mobile station.

5. The method of claim 1, wherein the first mobile station
1s enabled with global positioning capability.

6. An apparatus comprising: a parser to forward the text
message 1f the text message includes an i1dentifiable string,
wherein the text message 1s sent from a second mobile station,
an 1dentification logic coupled to the interface, wherein the
identification logic 1s to generate a first signal 1f the first
mobile station 1s 1 a silent mode, and a processing unit
coupled to the identification logic, wherein the processing
unit 1s to change profile of a first mobile station to a regular
mode 1n response to receiving the first signal from the 1den-
tification logic, a location manager coupled to the 1dentifica-
tion unit, wherein the location manager 1s to generate a loca-
tion message including location coordinates of the first
mobile station 1n response to receiving the text message, and
the 1nterface 1s to send the location message to the second
mobile station, wherein the second mobile station 1s to 1den-
tify the location of the first mobile station using the location
coordinates.

7. The apparatus of claim 6 further comprises an interface
coupled to the processing unit, wherein the interface 1s to
generate a ringing sound 1n response to receiving a voice call
from the second mobile station, wherein a user of the first
mobile station 1s to 1dentify the first mobile station by tracking,
the rnnging sound.

8. The apparatus of claim 6, wherein the first mobile station
1s 1n a silent mode before recerving the text message.

9. The apparatus of claim 6, wherein the first mobile station
1s 1n a switched off mode before receving the text message.

10. The apparatus of claim 9 further comprises a power
logic coupled to the identification logic, wherein the power
logic 1s to power-on the processing unit 1n response to receiv-
ing a second signal from the identification logic.

11. The apparatus of claim 9 further comprises a profiles
manager coupled to the 1dentification logic,

wherein profiles manager 1s to change the profile of the first

mobile station to the regular mode after switching on the
first mobile station,

wherein the profiles manager 1s to change the profile 1n

response to recerving the first signal.

12. The apparatus of claim 6, wherein the first mobile
station 1s enabled with global positioning capabaility.

13. The apparatus of claim 6, wherein the first mobile
station 1s a cell phone.

14. The apparatus of claim 6, wherein the first mobile 1s a
wireless enabled laptop computer.

15. A system comprising: a first mobile station, and a
second mobile station coupled to the first mobile station,
wherein the first and the second mobile station 1s coupled
through a wireless network, wherein the first mobile station 1s
to receive a text message sent from a second mobile station,
wherein the first mobile station 1s to change profile to a
regular mode if the text message includes an i1denftifiable
string, and wherein a user 1s to identify the location of the first
mobile station by tracking the ringing sound generated by the
first mobile station in response to a voice call from the second
mobile station, wherein the first mobile station 1s to, generate
a location message including location coordinates of the first
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mobile station in response to receiving the text message, and
send the location message to the second mobile station,
wherein the second mobile station 1s to 1dentity the location of
the first mobile station using the location coordinates.

16. The system of claim 15, wherein the first mobile station 5
1s 1n a silent mode before recerving the text message.

17. The system of claim 15, wherein the first mobile station
1s 1n a switched olf mode before recerving the text message.

18. The system of claim 17, wherein the profile of the first
mobile station 1s changed to the regular mode after switching 10
on the first mobile station.

19. The system of claim 15, wherein the first mobile station
1s enabled with global positioning capability.

20. The system of claim 15, wherein the first mobile station
1s a cell phone and the second mobile station 1s a wireless 15
enabled laptop computer.

21. The system of claim 19, wherein the first mobile station
1s a hand held device and the second device 1s a cell phone.

22. The system of claim 135 further comprises a short mes-
sage service center, 20
wherein the short message service center 1s to receive the
text message from the second mobile station and for-

ward the text message to the first mobile station, and
wherein the short message service center 1s to receive the

location message from the first mobile station and for- 25

ward the location message to the second mobile station.
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